I 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ 
H04B 7/26 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 92/10886 

25 June 1992 (25.06.92) 



(21) International Application Number: PCT/ FI9 1/00365 

(22) International Filing Date: 29 November 1991 (29.1 1.9 1) 



(30) Priority data: 

905995 



4 December 1 990 (04. 1 2.90) FI 



(71) Applicant: TELENOKIA OY [FI/FI); MSkkylan puistotie 

1, SF-02600 Espoo (FI). 

(72) Inventors: PAAVONEN, Tapio ; Myllytie 7 A 5, SF.43100 

Saarijarvi (FI). TOYRYLA, Hannu ; Vaahtokuja 6 D 33, 
SF-01600 Vantaa (FI). TIURANIEMI, Riitta ; Toinen 
Linja 23 A 7, SF-00530 Helsinki (FI). 



(74) Agent: OY KOLSTER AB; Stora Robertsgatan 23, P.O. 
Box 148, SF-00121 Helsinki (FI). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), CH (European patent), DE, DE (Euro- 
pean patent), DK (European patent), ES (European pa- 
tent), FR (European patent), GB, GB (European patent), 
GR (European patent), IT (European patent), LU (Euro- 
pean patent), NL (European patent), SE (European pa- 
tent). 



Published 

Wi(h international search report. 




(57) Abstract 



The invention relates to a radio system comprising several base stations (BSI, BS2, BS3), at least one mobile station (MSI, 
MS2, MS3), and at least one frequency channel serving as a control channel and time-shared between several base stations for the 
transmission of control signalling. Said at least one mobile station (MSI, MS2, MS3) measures the signal strength of signalling 
transmitted by the adjacent base stations on the same and/or another control channel between the signalling periods of its current 
base statin (BSI, BS2, BS3). At the end of the signalling period the base station transmit information on the length of the signall- 
ing break during which the mobile stations can measure the signalling of the adjacent stations. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international 
applications under the PCX. 



AT 


Austria 


ES 


Spain 


MC 


Madagascar 


AU 


Australia 


Fl 


Finland 


ML 


Mali 


BB 


Barbados 


FR 


France 


MN 


Mongolia 


BE 


Belgium 


CA 


Gabon 


MR 


Mauritania 


BF 


Burkina FaM> 


CB 


United Kingdom 


M%V 


Malawi 


BC 


Bulgaria 


CN 


Guinea 


NL 


Netherlands 


BJ 


Benin 


GR 


Greece 


NO 


Norway 


BR 


Bra/JI 


HU 


Hungary 


PL 


Poland 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CF 


Clcmral African Republic 


JP 


Japan 


SD 


Sudan 


CG 


C^go 


KP 


Democratic People*s Republic 


SE 


Sweden 


CH 


Swiuerland 




or Korea 


SN 


Senegal 


Cf 


C^otc d*l voire • 


KR 


Republic of Korea 


SU+ 


Soviet Union 


CM 


C^^nieroon 


LI 


Liechiemtein 


TO 


C;bad 


CS 


OtcchosIovaL ia 


LK 


Sri Lanka 


TC 


Togo 


DE* 


Germany 


LU 


Luiu;mbourg 


US 


United Sute:* of America 


DK 


Denmark 


MC 


Monaco 







+ Any designation of "SU" has effect in the Russian Federation. It is not yet known whether 
any such designation has effect in other States of the former Soviet Union. 



BN80OCID: <WO_e210e86A1JL> 



wo 92/10886 



PCT/FI91/00365 



1 

A radio system 

The invention relates to a radio system 
comprising several fixed radio stations positioned 
5 apart from each other within a coverage area of the 
radio system, and at least one mobile radio station 
signalling with a single fixed radio station at a 
time, the system further comprising at least one fre- 
quency channel serving as a control channel and time- 

10 shared between several fixed radio stations for the 
transmission of control signalling. 

In certain mobile radio systems, one frequency 
channel is shared on a time basis between several 
fixed radio stations i.e. base stations which trans - 

15 mit on this control channel sequentially in turns. 
Such a system is used when the number of the avail- 
able radio channels is limited and the radio traffic 
is light. In a mobile radio system of this type, each 
mobile radio station, e.g. mobile telephone, responds 

20 only to the control sigrnalling of the particular base 
station with which it is currently registered and 
normally signals back towards the system (exchange) 
only during the reception of the control signal of 
this base station. If, however, the level of the 

25 signal of the current base station is no longer 
sufficient, the mobile radio station selects a new 
base station on the basis of the strength of control 
signals it receives from the other base stations, and 
registers with the selected base station. It may 

30 thereby take a very long time before a suitable new 
base station i: found by means of the signal strength 
measurements when the current base station has to be 
abandoned. The problem is aggravated by the fact that 
the system utilizes time-shared control channels, as 

35 it is highly probable that when a mobile station has 
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selected a certain time-shared control channel for a 
signal strength measurement, there is a signalling 
break on the selected channel, and so there is no 
control signal to be measured - On the other hand, if 
5 a mobile radio station waits on the channel until the 
signalling break ends, plenty of time is spent on 
control channels with no control signal, which 
increases the time required for hunting a new base 
station. The problem becomes even worse with in- 
10 creasing number of base stations and control chan- 
nels . 

The object of the invention is provide an 
improvement in a radio system of this type. 

The improvement is achieved by means of a radio 
15 system of the type described in the introduction, 
wherein said at least one mobile radio station 
measures the signal strength of signalling 
transmitted by the other fixed radio stations on the 
same and/or another control channel between the 
20 signalling periods of its current fixed radio 
station, and that at the end of the signalling period 
of each fixed radio station, information is trans- 
mitted on the length of the period of time the mobile 
station has for measuring the signallings of the 
25 other fixed radio stations before a subsequent 
signalling period of the same fixed radio station. 

In the invention, the mobile radio station 
utilizes the signalling breaks of its current base 
station which inevitably occur on the time- shared 
30 control channel for measuring the field strengths of 
ad j acent base stations and storing the measuring 
results . When the mobile radio station has to change 
the base station, it can utilize these prestored 
measuring results in the selection of a new base 
35 station, and so the procedure for ^hanging the base 
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station (a hand-over procedure) can be carried out 
more rapidly. This is an advantage especially when it 
is necessary to change the base station in connection 
with a call set-up situation. The signalling of each 
5 base station contains data on the length of the 
period during which the mobile radio station can 
measure the signalling of the other base stations 
before the start of a signalling period of this 
particular base station. This is an advantage 
10 especially when the length of the signalling period 
assigned to the base station on the control channel 
is dynamically variable so that an optimal call set- 
up time is obtained in different situations. 

In the following the invention will be 
15 described in greater detail by means of an 
illustrating embodiment with reference to the 
attached figure, which shows one possible radio 
system in which the invention can be applied. 

Figure 1 shows a mobi le radio system in which 
20 the geographical area covered by the system is 
divided into smaller radio areas or radio cells CI, 
C2 and C3, preferably in such a way that the peri- 
pheral portions of adjacent cells overlap. Frequency 
channels are allocated to the cells for speech or 
25 data calls so that at least neighbouring cells 
utilize different frequencies. Each cell CI, C2 and 
C3 comprises at least one fixed multi-channel trans- 
ceiver equipment BSl, BS2 and BS3, called a base 
station herein. All the base stations BSl, BS2 and 
30 BS3 are coupled to a system controller CP, which 
controls the operation of the entire system. 

For control signalling, such as call set-up 
signalling, the base stations BSl, BS2 and BS3 in the 
system have a common frequency channel as a control 
35 channel, and they use this frequency channel 
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sequentially on a time-sharing basis for the trans- 
mission of their control messages or signalling 
bursts • The system may comprise several base station 
groups each having their own control channel. The 
5 signalling sequence on the control channel starts 
from a certain base station and terminates in a pause 
before the sequence is restarted with the trans- 
mission of the signalling burst of the same base 
station • In the preferred embodiment of the 
10 invention, signalling bursts transmitted on the 
control channel comply with the MPT standard 1327 
issued by the British Department of Trade and 
Industary* Thus each signalling burst is preceded by a 
pause during which none of the base stations BS 
15 transmits on the control channel • Each signalling 
burst contains a frame which begins with the fields 
LET, PREAMBLE and SYNC, as specified in the MPT 
standard 1327 , chapter 3.3.3.1. At the end of the 
burst the base station BS transmits a burst terminat- 
20 ing message BT. Each signalling burst is also marked 
with the identifier of the transmitting base station. 

One or more transceivers , i.e. mobile radio 
stations (e.g. mobile telephones ) MSI, MS2 and MS3 
roam freely within the area of the mobile radio 
25 system. Each active mobile station MS must be 
registered with one of the base stations when it 
roams within the system. In this way the system keeps 
a register on the rough location of the mobile 
stations MS for the call set-up procedures. The 
30 mobile stations MS are allowed to roam freely from 
one cell C to another if only they register with the 
base station BS of the new cell C on transition. The 
mobile station MS is considered to be active in the 
cell C when the mobile station has selected the cell 
35 in accordance with a predetermined procedure, the 
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base station BS of the cell has transmitted a 
signalling burst and the mobile station MS has 
received the identifier of the base station. This 
selecting procedure can be based on the signal 
5 strength received from the different base stations 
and to the quality of signalling in view of the 
mobile station MS. 

The mobile station MS is able to transmit 
signalling messages only when the base station BS of 

10 the cell C in which the mobile station is active is 
signalling simultaneously on the control channel. The 
mobile station MS is also able to receive signalling 
bursts from the other base stations, but it is there- 
by not able to respond to the messages it has re- 

15 ceived. When the mobile station receives signalling 
bursts from different base stations sequentially, , the 
signal strength (field strength) and the bit error 
ratio may vary from one burst to another, whereby it 
is possible for the mobile station to measure these 

20 parameters between subsequent signalling periods of 
the base station BS with which the mobile station MS 
is currently registered. For this purpose, at the end 
of each signalling burst transmitted on the control 
channel by the base station BS, there is provided 

25 data on the length of the period of time available 
for the measurements of the signal strength of the 
other base stations before a new signalling burst of 
the same station. Between the signalling bursts of 
the current base station, the mobile station MS may 

30 also measure other time-shared control channels, if 
there are any . 

In the preferred embodiment of the invention, 
the base station BS starts the signalling break on 
tlie time-shared control channel by transmitting a 

35 particular burst terminating message BT to announce 
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the end of the signalling burst on that particular 
base station BS and to give the mobile radio stations 
a permission to measure the signal strength of the 
adjacent base stations for a given number of time 
5 slots in said time-shared control channel. For this 
purpose, the burst terminating message comprises an N 
bit data field (e.g. an 8 bit data field) that gives 
the number of time slots that the mobile radio 
stations can use for measuring the signal strength of 

10 the adjacent base stations - 

The mobile station stores the results from the 
signal strength measurements in a memory by using the 
base station identifiers obtained with the bursts as 
indices. Thus each mobile station MS is able to keep 

15 a list on the adjacent base stations and their 
measured signal strengths, being thus able to rapidly 
change the base station without measurings in a call 
set-up situation. 

The invention is particularly advantageous in a 

20 radio system in which the length of each different 
signalling burst of each base station BS on the 
control channel can be varied dynamically on the 
basis of the number of inbound and outbound messages 
at the base station between minimum and maximum 

25 values given to the base station BS in question. The 
total duration of the burst sequence may thereby also 
vary. Such a radio system is disclosed in a co- 
pending PCT Patent Application claiming priority from 
Finnish Patent Application 905995. 

30 As for the mobile station MS, the control 

channel signallings mentioned above naturally occur 
only when the mobile station has no call and listens 
to the control channel . 

The figure and the description related to it 

35 are only intended to illustrate . the present in- 
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vention. In its details, the radio system according 
to the invention may vary within the scope of the 
attached claims* 
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Claims : 



1, A radio system comprising several fixed 
radio stratrions ( BSl , BS2 , BS3 ) posi-tioned apart from 
5 each other within a coverage area of the radio 
system, and at least one mobile radio station ( MSI , 
MS2 r MS3 ) signalling with a single fixed radio 
station at a time, the system further comprising at 
least one frequency channel serving as a control 

10 channel and time- shared between several fixed radio 
stations for the transmission of control signalling, 
characterized in that said at least one 
mobile radio station (MSI, MS2, MS3) measures the 
signal strength of signalling transmitted by the 

15 other fixed radio stations on the same and/or another 
control channel between the signalling periods of its 
current fixed radio station (BSl, BS2, BS3), and that 
at the end of the signalling period of each fixed 
radio station (BSl, BS2, BS3), information is trans- 

20 mitted on the length of the period of time the mobile 
station ( MSI , MS2 , MS3 ) has for measuring the 
signalling of the other fixed radio stations before a 
siibseguent signalling period of the same fixed radio 
station. 

25 2. A radio system according to claim 1, 

characterized in that the length of the 
signallings period assigned to each fixed radio 
station (BSl, BS2, BS3 ) on said control channel is 
variable between mindLmum and maximum values specific 

30 for the fixed radio station on the basis of the 
number of messages signalled to and from the fixed 
radio station. 

3. A radio system according to claim 1 or 2, 
characterized in that the mobile radio 

35 station (MSI, MS2, MS3) comprises a memory for 
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storing the measuring results for subsequent use in 
connection with the selection of a new fixed radio 
station (BSl, BS2, BS3 ) . 
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